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In the last meeting, the following technical issues need to be discussed in next meeting [1]：
	FFS which cell ID (mapped cell ID/Uu cell ID/Both are fine) is exchanged via Xn setup and Configuration update messages.
FFS whether to exchange a single TAC or multiple TACs via Xn setup and Configuration update messages.
FFS which cell ID (mapped cell ID/Uu cell ID/Both are fine) is used as Target Cell ID in handover signaling.


In this paper, we provide some further considerations regarding these issues.
Discussion
In our understanding, there are two essential prerequisites for handover procedure.  The first one is declaring the available neighbouring cells between NG-RAN nodes, i.e., the NG-RAN nodes should exchange the Cell ID information of their serving and neighbouring cells as well as their TACs. The second one is to associate the Cell ID obtained from the UE measurement results with the Cell that has been declared in non-UE associated signalling. After that, the source NG-RAN node can determine which cell to handover for a specific UE.  
Proposal 1: The prerequisite for handover is first declaring the neighbouring between NG-RAN nodes, and second associate the cell ID reported by UE to the ones declared as neighbour.
According to the above analysis, we present the following two options to help tackle the FFS issues. 
Option 1: The Mapped Cell ID with a single TAC should be exchanged via non-UE associated signalling, e.g., Xn setup procedure, while both the Uu Cell ID (single TAC) and/or the Mapped Cell ID can be used in handover message. 
This option based on an assumption that the tracking area is always larger than the geographical area of a Mapped Cell, and correspondingly a mapped cell has only one associated TAC. We think such assumption is reasonable since Mapped Cell is designed to enable the AMF to be aware of the UE location for Paging, PWS, etc., which usually corresponds to a smaller geographical area. One may argue, if RAN lacks accurate enough UE location, the mapped cell ID can be pre-configured or even be very large, such that mapped cell is even larger than tracking area. However, we are wondering whether it is possible from network planning point of view. 
With the above assumption, RAN nodes can declare all the served cell and corresponding neighbouring cells using Mapped Cell ID combining with a single TAC, where the single TAC can be used to confirm whether the neighbouring cell indicated by the Mapped Cell ID is complied with the service area restriction or not. During handover procedure, the Cell ID information is used to enable the target NG-RAN node to uniquely identify the target cell, with the neighbouring declared, the correct target cell identification can be achieved based on the mapping relationship provided via OAM. Thus in this case, both Uu Cell ID and/or the Mapped Cell ID can be used in handover request message to indicate the target cell. 
We should note here that in this option1 the Uu Cell ID should be associated to a single TAC (selected by implementation)
Option 2: The Uu Cell ID with multiple TACs should be exchanged via Xn, and Uu Cell ID should be used in handover message.
The other option is to exchange the Uu Cell ID during Xn setup procedure, while the multiple TACs should be attached in this case due to the large coverage area of Uu cell. It is also the NTN principle used over the air. In this case, if only one TAC is exchanged, it is difficult for the NG-RAN node to judge whether it is suitable to handover UE to target cell, as the target cell may contain TACs that are not allowed. Besides, we note that if only one TAC is exchanged via Xn, we need to discuss which TAC should be chosen to be included in the related IEs. Thus, multiple TACs are required. Since the Uu Cell ID has been exchanged via the Xn setup message, we should use the Uu Cell ID in the handover message to indicate the target cell. 
Option 3: The Uu Cell ID with single TAC, multiple TAC association, could be exchanged via Xn, and Uu Cell ID should be used in handover message.
Pending to further check, and confirmation from the group, it seems that nothing preclude in the current specification to enable to signal as neighbour the same Uu cell ID associated to different TAC, as different cells… This approach could allow the usage of Uu Cell ID as legacy cell ID without sending multiple TAC information. Please note the option of sending multiple TACs was not preferred for Slicing discussion. This option, if possible and not damageable for the product, will also avoid sending all Mapped Cell with their TAC.
Proposal 2: The following options should be considered to tackle the FFS issues of Cell ID and TAC in handover:
· Option 1: The Mapped Cell ID with a single TAC should be exchanged via Xn setup procedure while both the Uu Cell ID and the Mapped Cell ID can be used in handover message. 
· Option 2: The Uu Cell ID with multiple TACs should be exchanged via Xn, and Uu Cell ID should be used in handover message.
· Option 3: The Uu Cell ID with single TAC, multiple TAC association, could be exchanged via Xn, and Uu Cell ID should be used in handover message.

All option have pros and cons, but in principle we would like to be as closer as possible from legacy behaviour and avoid side effect. For example, the Mapped Cell ID used in option 1 and the multiple TACs used in Option 2 might be changed frequently, which lead to the NG-RAN node suffer from frequent configuration update procedure, resulting in the increase of signalling overhead, especially for moving cell scenario.
For alleviating the drawback, we propose a Validity Time Window as in [2] to handle the cell neighbouring information for NTN networks. Considering moving cell is predictable and periodical based on a stable ephemeris, provided by the NTN Control function, it is feasible to provide the serving cell information with a Validity Time Window to the neighbouring cells. With this information the peer node knows when the neighbour’s cells are available. Thus, with the Validity Time Windows for Mapped cell ID and TACs, we can avoid the frequent re-configuration update of these information. 
Then we provide the IE definition of the Validity Time Window. The Validity Time Window is included in the Served Cell Information NR IE within the XN SETUP procedure and the NG-RAN NODE CONFIGURATION UPDATE procedure in case of reconfiguration.
· Served Cell Information NR
This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code
9.2.2.6
	
	–
	

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity in the NR CGI IE.
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	……
	…….
	
	
	
	
	

	Valid Time Window
	O
	
	9.2.X.X
	Cell information valid time
	
	



Let’s elaborate more the Validity time window IE. The IE provides information on cell information valid time, which is a list of start and stop time for the aperiodic or periodic satellites. The list of start and stop time indicates all the time segments where the cell is active and available within a certain time period. To be consistent with the existing expression of time in Volume Timed Report List IE we suggest to use the UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 for the start timestamp and the end timestamp as already used for the Volume Timed Report List IE. Validity time window
This IE provides information on cell information valid time.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	List of time windows
	
	1.. <maxnoofvaliditytimewindow>
	
	

	>Start Timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [37]. It indicates the start time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.

	>End Timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [37]. It indicates the start time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.



The maxnoofvaliditytimewindow is the maximum number of time segments during which the cell information is valid within a certain time period. The maximum value could be relatively large, a value over 24 will allow segment less than 1 hour, and then 32 should an acceptable value.
Proposal 3: The NG-RANs should exchange the Validity time window via Xn.

Summary 
Based on the discussion, we have following proposals: 
Proposal 1: The prerequisite for handover is first declaring the neighbouring between NG-RAN nodes, and second associate the cell ID reported by UE to the ones declared as neighbour.
Proposal 2: The following two options should be considered to tackle the FFS issues of Cell ID and TAC in hand over:
· Option 1: The Mapped Cell ID with a single TAC should be exchanged via Xn setup procedure while both the Uu Cell ID (single TAC) and/or the Mapped Cell ID can be used in handover message. 
· Option 2: The Uu Cell ID with multiple TACs should be exchanged via Xn and Uu Cell ID is used in handover message.
· Option 3: The Uu Cell ID with single TAC, multiple TAC association, could be exchanged via Xn, and Uu Cell ID should be used in handover message.

Proposal 3: The NG-RANs should exchange the Validity time window via Xn.
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